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Abstract. Due to domestic markets’ current economic conditions, companies increasingly feel that 
they need to become actively involved in international trade. However, small and medium-sized 
enterprises (SMEs) typically face financial and intellectual constraints during internationalization 
processes. This means that decision makers must consider a wide range of different variables be-
fore deciding to internationalize firms. This study sought to integrate a well-established problem 
structuring method (i.e., cognitive mapping) and a multiple-criteria decision analysis (MCDA) 
technique (i.e., Decision EXpert (DEX)) in order to develop a decision model suitable for the 
identification and assessment of variables influencing SME internationalization capability. Using 
data collected during face-to-face meetings with a panel of experts (i.e., SME entrepreneurs and 
chief executive officers (CEOs)), a constructivist method of evaluating SME internationalization 
capability was created and tested using real data. The results confirm that the dual methodology 
adopted facilitates the development of a robust evaluation model that can improve decision-
making processes in the context in question. Specifically, the proposed model identifies product 
features as the most important factor in SME capability for successful internationalization. In 
addition, internal factors are significantly more relevant than external factors. The integrated use 
of cognitive mapping and DEX provides decision makers with a well-informed perspective on 
SME internationalization capability. We know of no prior research reporting the use of these two 
methodologies in the SME internationalization context.
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Introduction 
Due to the emergence of new technologies and increased globalization, companies much 
more often need to look for new markets abroad. According to Kubíčková et  al. (2014, 
p. 320), “although not all [small and medium-sized companies (SMEs)] […] operate in for-
eign markets, they all need to realize that due to […] ongoing globalization […] international 
competition is inevitable even in […] domestic markets. This is because SMEs are no longer 
protected from foreign competition in their domestic markets. Thus, companies that are only 
present in their domestic market will gradually be pressured into internationalization either 
by new companies’ entry or their competitors’ expansion into new markets”. In addition, the 
2008 financial crisis had a significant impact on the consumption and purchasing power of 
populations worldwide (Çipi et al., 2014a; Greenbaum et al., 2015; Castela et al., 2018), which 
means many companies cannot survive based on domestic markets alone.
Through international trade, SMEs tend to acquire additional capabilities, strengthen 
their competitive and financial position, achieve new levels of innovation, and increase 
revenues, which benefits the economies of these firms’ home countries (Çipi et al., 2014b; 
Kubíčková et al., 2014; Gonçalves et al., 2019). These factors have motivated many SMEs to 
become more competitive through their involvement in international markets.
Despite SMEs’ pressing need for internationalization, the processes involved are by their 
nature expensive, and SMEs typically have scarce resources (Ju et al., 2020; Simões et al., 
2020). These companies’ internationalization is accompanied by the necessity of a rapid re-
turn on investment and a lack of the required relationships with foreign partners, which 
impairs SMEs’ involvement in international markets (Kubíčková et al., 2014). SMEs are also 
usually managed by families or small groups of individuals with limited knowledge of inter-
nationalization but who still make decisions about their company’s development (Kubíčková 
et al., 2014; Pérez-Bustamante Ilander et al., 2016; Gonçalves et al., 2019). Thus, due to the 
growing need for companies to become involved in international markets and the difficulty 
of doing so, mechanisms need to be created that support decision-making processes during 
SME internationalization. This need becomes even more evident if researchers take into ac-
count that studies in this field are still limited.
The present study’s main objective is to develop a multi-criteria evaluation model to be 
used in assessments of SME internationalization capability. This model is generated by a 
combination of cognitive mapping techniques and the Decision EXpert (DEX) method. The 
proposed model allows decision makers to confirm if their firms are ready to internationalize 
and to identify which factors are facilitating and/or conditioning these companies’ interna-
tionalization processes. Specifically, this research has the following objectives: (1) to produce 
results as close as possible to reality through an exhaustive process of identifying evaluation 
criteria and the objective and subjective aspects that need to be included; and (2) to esti-
mate the level of each aggregate attribute’s importance in order to clarify which attributes 
have the greatest impact on SME internationalization capability. To achieve these objectives, 
other intermediate goals have to be met. The first is to set up a panel of internationalization 
professionals willing to participate in face-to-face sessions and collaborate in the evaluation 
system’s development. The second goal is to apply cognitive mapping techniques in order 
to identify and select the evaluation criteria to be included in the system for assessing SME 
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internationalization capability. The last goal is to implement the DEX technique in order to 
define the decision rules for aggregating partial evaluations of the SMEs assessed and for 
providing overall evaluations for these firms. We found no previous study using this dual 
methodology in this research context, allowing our proposal to add to the extant literature of 
SME internationalization, international entrepreneurship and operational research.
The rest of this paper is organized as follows. Section 1 provides an overview of the extant 
literature on SME internationalization. Section 2 presents fundamental aspects of cognitive 
mapping and the DEX approach, highlighting the reasons why they were selected. Section 
3 presents and discusses the results obtained with a real-life application of the framework 
developed. Finally, the last section presents the study’s contributions and limitations and lays 
out a roadmap for future research.
1. Prior work and research gap 
The 2008 financial crisis has proven over time to be one of the most important socioeco-
nomic events of this millennium. This crisis has affected the financial stability of organiza-
tions, countries, and populations worldwide (Çipi et al., 2014b; Ferreira et al., 2017a; Oliveira 
et al., 2017; Grillo et al., 2018). The crisis sent nations and their trade activities into a vicious 
recessionary cycle, forcing governments to bail out many financial institutions and result-
ing in a contraction in loans and investment and sharp declines in financial market prices. 
Populations around the globe have experienced reduced consumption levels and purchasing 
power (Greenbaum et al., 2015; Carlucci et al., 2018).
Although the crisis started in the United States (US), the effects quickly spread to other 
countries, leaving visible long-lasting marks and making economic recovery slow and pro-
longed. With the onset of the US financial crisis in 2007 and its spread to the rest of the 
world, the global economy went into a recession so deep that recovery has taken many 
years. The disappearance of immense financial wealth immediately after the crisis had conse-
quences for the real economy and undermined populations, companies, and even countries’ 
sustainability (Goodwin et al., 2014; Carlucci et al., 2018). As individuals had less economic 
wealth, they were less willing to spend money. According to Mian et al. (2013), domestic 
consumption generally decreased, which further aggravated companies’ financial situation 
and forced them to make more employees redundant, thereby beginning a vicious circle of 
recession (Goodwin et al., 2014).
The financial crisis’s impacts on the world economy were devastating. Overall, gross do-
mestic product (GDP) decreased around the globe by 2% in 2009, and between 50 million 
and 100 million people lived in extreme poverty (Goodwin et al., 2014). However, the eco-
nomic landscape has changed recently, and SMEs currently are seeking to become more com-
petitive through either their domestic market or involvement in international trade. Figure 1 
shows the evolution of some indicators related to European SMEs.
Dubravska and Sira (2015, p. 1210) state that “international trade is the exchange of com-
modities, products, services and capital between people and companies in different countries”. 
Many factors can influence the growth of international trade, such as exchange rates, busi-
nesses’ competitiveness, customs, globalization, trade agreements, language, and cultural di-
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versity (Czinkota & Ronkainen, 2012; Gonçalves et al., 2019). Through companies’ involve-
ment in international trade, they gain access to new business opportunities arising both 
from firms’ involvement in foreign markets and from interactions with foreign consumers 
(Surugiu & Surugiu, 2015).
Strong incentives exist for SMEs to increase their exposure to international markets. In 
the coming years, an estimated 90% of global growth will be generated outside the European 
Union, and, by 2030, 60% of the world’s GDP will be represented by emerging and developing 
markets (European Commission, 2017a). A Eurobarometer survey conducted in 2015 (see 
European Commission, 2017a) found that, in the previous three years, about half of Euro-
pean SMEs had been involved in international trade. However, for companies to become in-
volved in international trade, they have to consider initiating internationalization processes.
Internationalization is an ambiguous concept defined in the literature according to the 
purposes served (Barney, 1991). For example, Welch and Luostarinen (1988, p. 36) define in-
ternationalization as the “process of increasing involvement in international operations”. Dutot 
et al. (2014, p. 674) argue that “the internationalization of a firm is the outward movement of its 
operations and the process of mobilization, accumulation, and development of a specific set of re-
sources in order to achieve greater performance”. Notably, both definitions consider internation-
alization to be a process that implies an increased involvement of companies in international 
markets. Calof and Beamish (1995, p. 116) similarly define internationalization as “the process 
of adapting firms’ operations (strategy, structure, resources, etc.) to international environments”.
The literature on internationalization also emphasizes the importance of decision makers’ 
attitudes toward internationalization (cf. Oviatt & McDougall, 1994; Gonçalves et al., 2019), 
as well as these individuals’ ability to identify, evaluate, and exploit business opportunities in 
international markets (e.g., Oviatt & McDougall, 2005; Castela et al., 2018). Child and Hsieh 
(2014, p.  598), nonetheless, suggest that “the approach to decision-making found in SMEs 
may differ from the goal-driven and rational decision-making commonly associated with large 
firms”. A relevant factor regarding this difference is that SMEs tend to be led by individuals 
(Oviatt & McDougall, 1994; Grillo et al., 2018), so strategic decisions are quite likely influ-
Figure 1. Recovery of European SMEs since financial crisis (source: European Commission, 2017b)
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enced by personal characteristics, opportunistic behaviors, and emotions rather than rational 
opinions (Chandra & Styles, 2009; Rita et al., 2018). Another relevant factor in terms of the 
aforementioned difference is scarcity of information (Evers & O’Gorman, 2011). Since SMEs 
encounter this problem during internationalization processes, numerous studies have sought 
to help decision makers to make more informed and rational decisions. Different methods, 
techniques, and evaluation tools have been used to obtain useful and realistic results. Table 
1 summarizes some of the research carried out in this area, including each study’s contribu-
tions and limitations.
The studies in Table 1 applied different methodological approaches. For instance, Kunday 
and Sengüler (2015) used a hierarchical regression model, Dutot et al. (2014) used DSA, 
Pangarkar (2008) and Hollender et al. (2017) used multiple regression models, and Cerrato 
et al. (2016) conducted clusters analysis to test the results of various types of international-
ization strategies. Some authors also chose to use other methods. These researchers include 
Dominguez and Mayrhofer (2017), who applied a qualitative research method based on a 
case study, and Yener et al. (2014), who carried out an ethnographic study to understand in 
detail the decisions and adversities that companies face during internationalization.
The present review of the literature further verified that some scholars have stopped short 
of evaluating the full spectrum of key topics in internationalization processes and instead 
have focused on each case’s specific dimensions. For example, Dutot et al. (2014) concen-
trated on technology’s influence on these processes, while Hollender et al. (2017) analyzed 
only various input methods’ effects on internationalization. In addition, the lack of informa-
tion on how each study’s variables were defined suggests that they were identified based on 
each author’s interpretation, which increases the possibility of biased results. Finally, most 
studies have been carried out within specific geographical and temporal contexts that limit 
the results’ scope and quality, as well as their applicability to real business contexts.
Although each methodological approach has its advantages and disadvantages, certain 
limitations can be identified as being present across the different methods applied. First, the 
existing approaches have failed in the way decision criteria are defined and integrated into the 
respective models. Many factors can influence the choice and definition of decision criteria, 
such as the researchers’ characteristics or statistical data’s availability. Thus, using methods 
that limit bias in definitions of decision criteria could improve the quality of studies’ results 
and their applicability to real contexts. Second, the subjective components that influence in-
ternationalization processes have not, in general, been given sufficient weight. For example, 
Pangarkar (2008), Dutot et al. (2014), Kunday and Sengüler (2015), Cerrato et al. (2016), and 
Hollender et al.’s (2017) quantitative research did not include subjective aspects in models, 
so the results only reflect some of the decision problem’s dimensions. The qualitative studies 
conducted by Yener et al. (2014) and Dominguez and Mayrhofer (2017) identified subjective 
aspects, but the cited authors did not quantify them.
Overall, the current literature review verified three main methodological limitations: (1) 
methods of identifying evaluation criteria; (2) methods of calculating the evaluation crite-
ria’s level of importance; and (3) idiosyncratic identification of objective evaluation criteria. 
Thus, despite prior studies’ undeniable contributions, none of them has been free of limita-
tions. The present research proposed the integrated use of cognitive mapping and the DEX 
method in this research context to address some of these methodological limitations.
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2. Methodological background 
2.1. Cognitive/causal mapping
Cognitive mapping is a well-established problem structuring method. According to Eden 
(2004, p. 673), “a cognitive map is the representation of thinking about a problem that follows 
from the process of mapping”. These maps are used to structure and organize different decision 
makers’ options, allowing them to achieve their objectives based on their companies’ specific 
characteristics. In addition, cognitive maps facilitate the management of cause-and-effect 
Table 1. Methods for assessing SME internationalization capability: contributions and limitations






 – Evaluated the impact 
of SMEs’ degree of 
internationalization
 – Omitted variables that may 
influence internationalization 
decisions







 – Clarified the influence 




 – Based sample only on 
Canadian SMEs







 – Identified in detail adversities 
that companies face during 
internationalization








 – Evaluated the moderating 
effect of the reasons for 
starting businesses on 
the relationship between 
independent variables and 
export intensity
 – Omitted variables that may 
influence internationalization 
decisions
 – Only used correlation analysis, 





 – Identified four archetypes 
(i.e., marketer, investor, 
networker, and weak 
internationalizer) in 
internationalization processes
 – Failed to include certain 
variables that may influence 
internationalization decisions





Case study  – Defined SMEs’ different 
phases of internationalization 
through longitudinal analysis
 – Identified internal and 
external factors that influence 
internationalization and 
cause phase changes
 – Based sample only on French 
SMEs
 – Produced results specific to 







 – Evaluated the impact of the 
different methods of entry 
into international markets 
on internationalization 
performance
 – Omitted variables that may 
influence internationalization 
decisions
 – Based sample only on 
Canadian SMEs
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relationships between variables in complex, uncertain environments (Ackermann & Eden, 
2001; Rita et al., 2018). Castela et al. (2018) and Milici (2021) report that these maps help 
decision makers move from a feeling of discomfort or dissatisfaction toward the ability to 
define decision problems more clearly. A structured view of problems also facilitates dialogue 
and discussion among decision makers, thereby encouraging knowledge sharing, generating 
ideas, and creating models that reflect all the stakeholders’ individual opinions. 
Eden (2004) suggests that cognitive maps need to be organized into a hierarchical struc-
ture composed of three levels: (1) objectives at the top; (2) strategic issues in the middle; and 
(3) possible actions that address key issues at the bottom. However, two different approaches 
can be potentially adopted when structuring cognitive maps. The first is a top-down ap-
proach, in which decision makers begin by exploring the highest hierarchical level containing 
the main objectives. The second is a bottom-up approach, in which the lower hierarchical lev-
els are explored first since these are where the actions required to achieve the desired objec-
tives are located (Belton & Stewart, 2002). Figure 2 provides an example of a cognitive map.
As shown in Figure 2, cognitive maps indicate the cause-and-effect relationships between 
the various criteria with arrows, whose direction implies the expected causality (Eden, 2004; 
Eden & Ackermann, 2004; Filipe et al., 2015; Jalali et al., 2016; Marques et al., 2018). The 
arrows can depict positive (+) or negative (–) cause-and-effect relationships (Eden & Acker-
mann, 2001; Ferreira et al., 2017b; Ribeiro et al., 2017). According to Montibeller and Belton 
(2006, p. 780), “a positive sign indicates a positive perceived causal connection, whereby an 
increase in a cause generates an increase in the linked effect [… while] a negative sign denotes 
a negative connection, whereby an increase in the cause leads to an increase in the opposite 
pole of the linked effect”.
Figure 2. Partial example of a cognitive map (source: Eden, 2004, p. 675)
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Although this technique is not free of limitations (cf. Ferreira, 2016), researchers have 
found evidence that cognitive mapping supports decision-making processes. The method 
is effective primarily because it facilitates a better understanding of decision situations and 
contributes to reducing the number of criteria omitted from the decision-making framework.
2.2. DEX
The DEX method was developed over 30 years ago by Bohanec, who was inspired by Efsta-
thiou and Rajkovič’s (1979) studies. It is a qualitative tool used to support decision making 
that combines multicriteria evaluation techniques with expert systems. Bohanec (1991, p. 1) 
states that “DEX is an expert system shell for multi-attribute decision making. Its main purpose 
is to support the decision maker in solving complex multi-attribute decisions”.
The method has been applied to solve real problems in various sectors, including, among 
others, health (Bohanec et al., 2000a), project evaluations (Bohanec et al., 1995), real estate 
(Bohanec et al., 2001), sports (Bohanec et al., 2000b), public administration, agronomy, tour-
ism, finance, and traffic control. Bohanec et al. (2013) report that the DEX method has also 
made important contributions in studies related to artificial intelligence, which is consid-
ered one of the most important scientific advances in recent decades. The methodology uses 
the DEXi software (Bohanec, 2014), and facilitates the development of qualitative decision 
models with multiple criteria and the evaluation of options in an interactive way (Ferreira 
et al., 2016).
To analyze decision problems, the DEX method can be used to develop qualitative models 
with diverse criteria in order to evaluate alternative solutions to decision problems (Bohanec 
et al., 2013; Grillo et al., 2018). These models are based on principles that are intentionally 
delineated in a simplified way, so the models are formulated through the decomposition 
of problems into increasingly complex sub-problems. According to Bohanec et al. (2013), 
DEX models incorporate four major elements of which the first is attributes. These attributes 
represent the basic characteristics of each decision alternative. The second major element is 
attribute scales, which are qualitative and generally organized in order of preference, while 
the third is an attribute hierarchy that represents the decomposition of the decision problem 
and the relationships between attributes. The last element is decision rules that constitute the 
guidelines for relationships between attributes.
Conceptually, the DEX method consists of a combination of multicriteria evaluation tech-
niques with expert systems (Foltin & Smith, 1994; Bohanec et al., 2013; Grillo et al., 2018). 
Expert systems are included to automate the decision-making process by replicating human 
reasoning and behavior. The method thus introduces concepts such as “qualitative (symbolic, 
linguistic) variables, if-then rules, dealing with uncertainty, [… a strong] emphasis on the 
transparency of models and explanation of evaluation results” (Bohanec et al., 2013, p. 51). 
In addition, DEX focuses on presenting models’ results so that they are understandable to 
the decision makers.
When the DEX method is applied to practical problems, decision-making processes 
consist of executing two fundamental steps: (1) constructing the knowledge base; and (2) 
evaluating and analyzing options. The first stage focuses on knowledge related to the decision 
problem, which is obtained through the decision makers’ perspectives and experience. The 
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set of tools applied are capable of dealing 
with “imprecision, uncertainty, and qualita-
tive (non-numeric) nature of the expert[s’] 
knowledge” (Bohanec & Rajkovič, 1990, p. 
147). Specifically, the knowledge base de-
veloped consists of an attribute tree and 
a utility function. The latter defines the 
utility value of the attributes previously 
defined. The attribute tree represents the 
decision problem’s structure based on 
the attributes’ interdependence, in which 
higher level attributes (e.g., X4 in Figure 3) 
depend on lower level attributes (e.g., X5 
and X6 in Figure 3). The attributes in the 
bottom level are termed “basic” attributes, 
while the other attributes are called “aggre-
gate” attributes, while their value is obtained through utility functions (Bohanec & Rajkovič, 
1990). According to Bohanec and Rajkovič (1990), the most important aggregate attribute is 
placed at the highest level, which should represent the total utility of all attributes.
The process’s second stage involves evaluating and analyzing options, which can occur 
as soon as the knowledge base is defined. Bohanec and Rajkovič (1990) state that this stage 
may consist of one or more of four activities. The first is an interactive inspection of results 
in which the values attributed to aggregate attributes are verified. The second activity is the 
evaluation’s explanation, which clarifies how each aggregate attribute value was obtained. 
The third is what-if analysis, in which the basic attributes’ values are changed and the results 
obtained are compared with the original results. The last activity is an explanation of the 
options obtained, which defines and explains the options that translate into the best results. 
After this clarification of the steps within the DEX method’s evaluation process and the basic 
concepts inherent to its application, the advantages and limitations of applying this method 
need to be discussed next.
In terms of advantages, perhaps the most evident is the simplicity of applying DEX. The 
DEXi software was designed to enhance its interactivity and user-friendliness, which has fa-
cilitated its adoption as a study tool in various schools and universities (Bohanec et al., 2013; 
Grillo et al., 2018). According to Bohanec et al. (2013, p. 50), “in spite of its simplicity, DEXi 
turned out to be extremely useful for most difficult decision-making tasks”. 
The inclusion of qualitative criteria is another feature of this method. Although tradition-
al multiple-criteria decision analysis (MCDA) methodologies are based on variable weights 
used to define attributes’ importance, “the partial transformation between attribute weights 
and decision rules is possible in both ways” (Bohanec et al., 2013, p. 52). A further relevant 
feature is that the DEX method combines multicriteria evaluation techniques with expert 
systems, which allows decision-making processes to be automated by replicating human spe-
cialists’ behavior. Expert systems also allow the decisions based on the model developed to be 
displayed in the users’ perceived language. Bohanec and Rajkovič (1990) suggest that expert 
Figure 3. Example of attribute tree and utility 
function (source: adapted from Bohanec and 
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systems provide advantages regarding: (1) the verification and acquisition of knowledge; (2) 
explanation of the decisions obtained; (3) analysis of various options; and (4) a qualitative 
or soft use of knowledge.
In addition, one of the DEX method’s principles that constitutes an advantage over other 
techniques is that “the user is always right” (Bohanec et al., 2013, p. 51). Based on this prin-
ciple, DEX gives preference to the information provided by decision makers so that “any 
decision rule, even if inconsistent, is taken literally and never modified by DEX. In case of [an] 
inconsistency, the user is given a warning” (Bohanec et al., 2013, p. 51). Finally, the exchange 
of knowledge and experience among decision makers is fundamental to enhancing the qual-
ity of the models and results obtained.
Regarding the DEX method’s limitations, Bohanec et al. (2013, p. 53) point out that “re-
ally difficult decision problems require [a] more powerful methodology and more advanced 
software”. For this reason, Trdin and Bohanec (2018) have sought to develop the method 
in three ways that, to date, are still subject to limitations. These are: (1) the introduction of 
numerical attributes; (2) aggregation of values  using fuzzy probabilistic distributions; and 
(3) introduction of relational models. Trdin and Bohanec (2012) also plan to develop other 
aspects to provide more support for hierarchical analysis by using acyclic graphs instead of 
attribute trees and to introduce general aggregation functions. 
The present study weighed the advantages and disadvantages of the DEX method, ex-
amined the specificities of the decision problem in question, and compared them to other 
MCDA techniques. DEX was selected because it fits well with the process of evaluating SME 
internationalization capability (Trdin & Bohanec, 2012).
3. Application and results
This research sought to integrate cognitive mapping and DEX in order to assess SME capabil-
ity for successful internationalization initiatives. Bana e Costa et al. (2002, p. 227) suggest that 
“a decision-making group of 5–7 experts and other key players” usually guarantees this kind of 
study will proceed well. Thus, the current research relied on a panel of experts composed of 
five professionals (i.e., SME managers and entrepreneurs), who have years of experience and 
access to different sources of knowledge about SME internationalization.
Although this expert panel was small, its size followed the recommendations for process-
oriented studies that put “less emphasis on outputs per se and more focus on process” (Bell & 
Morse, 2013, p. 962). Methodologically, this means that the procedures followed in the pres-
ent study, if correctly adjusted, can be replicated in other contexts or with different decision 
makers (for further discussion, see Ackermann and Eden (2001), Belton and Stewart (2002), 
and Ferreira et al. (2017a)). Two group sessions, with an average duration of 4 hours, were 
guided by 2 experienced facilitators (i.e., 2 of the authors of this study), who coordinated the 
negotiation process and guided the panel members during the application of the techniques. 
The first session covered the structuring phase.
886 M. S. M. Rosário et al. “Should I stay or should I go?”: a multiple-criteria group decision-making ...
3.1. Structuring phase: group cognitive map and value tree
The initial group session started with a kickoff presentation of the objectives and methodolo-
gies. Next, cognitive mapping techniques were applied by using the strategic options develop-
ment and analysis (SODA) approach, developed by Ackermann and Eden (2001). To this end, 
the facilitators asked the following trigger question: “Based on your values and professional 
experience, what characteristics and factors influence SME internationalization processes?”. 
The question served as the starting point for a negotiation process in which the participants 
shared their perspectives and experiences in order to identify relevant criteria for assessing 
SME internationalization capability.
This step was facilitated by the “post-its technique” (Ackermann & Eden, 2001), which 
encouraged the participants to write down concepts verbalized in response to the trigger 
question, and these notes were placed on the surface of a table. The participants then ana-
lyzed and debated each criterion, and, whenever necessary, new criteria were added or elimi-
nated. After the criteria were accepted by the entire group, the experts organized the criteria 
into clusters of closely related concepts.
In the last stage of the first meeting, each cluster was carefully reviewed, and the panel 
members’ discussion focused on establishing hierarchies among the evaluation criteria. Spe-
cifically, the panel members were asked to analyze each cluster internally and organize the 
decision criteria according to their relative importance. That is, the most important criteria 
were placed at the top of the respective cluster and the least important at the bottom (Ferreira 
et al., 2016; Correia et al., 2020). Based on the results of this exercise, a collective cognitive/
causal map was constructed using the Decision Explorer software (http://www.banxia.com), 
which facilitated the development of a holistic understanding of the decision problem under 
study (i.e., assessment of SME internationalization capability). Figure 4 presents the final ver-
sion of the collective cognitive map developed, which was validated by the decision makers 
through discussion and negotiation.
After the collective map’s validation, Keeney’s (1992) methodological guidelines for this 
type of research were followed. The participants analyzed the map’s cognitive branches and 
selected the criteria that they considered fundamental points of view (FPsV), thereby devel-
oping a tree of FPsV (or “value tree”, as commonly labeled in the literature (cf. Ferreira et al., 
2015)). Figure 5 shows the tree generated for SME capability for internationalization, which 
was collectively analyzed and approved by the group.
The panel of decision makers thus considered that SME internationalization capability 
depends on the following factors. Internal factors comprise the companies’ internal charac-
teristics. These include human capital, which covers the firms’ human capital characteristics, 
as well as how human capital is managed. This factor is in turn made up of human resources, 
which include the companies’ human resources characteristics and conditions (e.g., worker 
productivity, social support for workers, and corporate culture). Another human capital fac-
tor is leadership, which comprises the firm leaders’ characteristics (e.g., emotional intel-
ligence, target country knowledge, and adaptability). Product, in broad sense, is the second 
internal factor, which encompasses company products’ characteristics (e.g., quality, price, 
type, and image). The last internal factor is other resources, including the organizations’ 
other available internal resources (e.g., intangible assets, resources and equipment, website, 
and logistics). 
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External factors cover aspects external to SMEs that influence the firms and their people. 
These factors are represented in the tree by, first, the transactional environment, which in-
cludes external factors that directly influence the companies’ activities. This environment 
comprises the consumer/buyer factor, which refers to the characteristics of the firms’ poten-
tial customers (e.g., the danger of fraud and destinations’ market demand and obstacles in the 
way of importing products). Another transactional environment factor is suppliers and other 
partners, which includes the suppliers’ characteristics and their relationships with the SMEs 
(e.g., support industries in the home country, strategic alliances, and suppliers’ power). The 
second external factor is the contextual environment, which covers the factors that influence 
the firms and employees’ daily life. This environment is in turn represented by socioeconomic 
aspects that comprise the social and economic factors affecting the companies and their staff 
(e.g., currency fluctuation, corruption, crime, and security in the home country). Another 
contextual environment factor is political-legal aspects, which represents the bureaucratic 
and legal issues of the countries in which SMEs operate (e.g., inefficiencies in the judicial 
system, fiscal inequity, and destination countries’ legislation).
With the value tree created and validated by the group, the decision process moved to 
the evaluation phase of the decision-making process, where evaluation scales and utility 
functions were defined. Partial evaluations of SME internationalization capability also were 
conducted.
3.2. Evaluation phase: evaluation scales and decision rules
The DEX method typically uses qualitative evaluation scales (Bohanec et al., 2013; Bohanec, 
2014). Following the example of previous DEX-based studies (e.g., Ferreira et  al., 2017c; 
Grillo et al., 2018), the scales used in the present study were defined based on the following 
four levels of performance: bad/unacceptable; acceptable; good; and excellent. This step was 
completed during the second group meeting. Figure 6 presents the qualitative scales the 
participants defined for each attribute in the value tree.
Figure 5. Tree of FPsV
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Next, the decision rules and utility functions were defined. Figure 7 shows the utility 
function created for assessing SME internationalization capability, which maps all possible 
combinations of internal and external factors. Because these factors had 4 possible scale val-
ues each, 16 decision rules were created (i.e., 4 × 4 = 16). In sequence, for each combination 
of internal and external factors (i.e., for each line), a decision rule was defined for evaluating 
SMEs’ internationalization capabilities. For instance, line fifteen’s rule reads:
If internal factors = excellent and external factors = good,  
then SME internationalization capability = excellent.
The evaluation system created in this study has 6 aggregated attributes and, therefore, 6 
utility functions. Figure 7 presents the first utility function. All other functions are available 
upon request.
Figure 7. Utility function for SME internationalization capability
Figure 6. Evaluation scales
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Bohanec (2014) argues that calculating trade-offs among decision criteria should not be a 
major concern when qualitative multi-attribute models are involved. However, weights were 
introduced into the present proposed framework to strengthen its potential for practical 
applications. Various MCDA methods and techniques could have been used to obtain the 
attributes’ weights (for examples of different methods, see Belton and Stewart, 2002; How-
ick & Ackermann, 2011; Zavadskas et al., 2014). In our study, the attributes’ weights were 
defined by collective negotiation. Although this procedural step is nonlinear and inherently 
subjective, thus likely to be imprecise, the DEXi software facilitates interactive explorations 
of changes in inputs, thereby providing adequate support for the process of value estimation. 
In addition, the process-oriented nature of the proposed evaluation framework needs to 
be emphasized primarily because this orientation makes the approach followed viable (for 
discussion, see Bell and Morse (2013) and Grillo et al. (2018)). Figure 8 presents the com-
plex decision rules and attributes’ weights applied in the present study. The next stage in this 
research consisted of using real data on local SMEs – henceforth called “Deltas” – to test the 
evaluation system created.
3.3. Evaluating SME internationalization capability
To test the evaluation framework, data on real SMEs were provided by the participants. Each 
SME was labeled as “Delta i” with i = {1, 2, ..., 5}. The evaluation of the Deltas’ attributes is 
presented in Figure 9.
According to Figure 9, none of the Deltas was identified as excellent. Nonetheless, 3 of 
them reached a good level (i.e., Deltas 02, 03, and 05), and 2 were considered acceptable. 
Figure 10 shows the Deltas’ overall evaluations.
The results presented in Figure 10 can be used to identify the SMEs with a good potential 
for successful internationalization initiatives. It is worth noting, however, that the evaluation 
mechanism developed in the present study is context dependent (i.e., the results depend on 
the context and participants involved in the research). Thus, extrapolations to other con-
texts without proper adjustment need to be avoided (see Ferreira et al. (2017c) and Grillo 
et al. (2018) for further discussion). In this end, a battery of “plus/minus 1” and dominance 
analyses were carried out to consolidate the results and verify the framework’s internal con-
sistency. Because these analyses can be used as a complementary tool in future discussions 
on internationalization processes, a file containing all the analyses is available upon request. 
In the present study, “plus/minus 1” and dominance analyses proved to be particularly 
useful as a way to promote additional collective discussion among the panel members, thus 
facilitating the formulation of recommendations that the Deltas may want to adopt.
On a technical level, “plus/minus 1” analyses reveal the variations that occur in response 
to changing performance figures in the attribute scale – both for lower (–1) and higher (+1) 
levels (Bohanec, 2014). As the example in Figure 11 shows, Delta 01 seems to be more sensi-
tive to a single-level drop (i.e., –1). This type of analysis was carried out for all the Deltas.
The Deltas’ partial performances were then analyzed and compared using scatter plots 
and radar charts, which allowed for further analysis of dominance results. Figure 12 shows 
the results for the transactional environment/contextual environment dominance analysis, 
which were obtained using DEXi software.
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 Figure 8. Complex decision rules and weights
Figure 9. Deltas’ evaluation (overall and each attribute)
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Figure 10. Deltas’ overall evaluation levels
Figure 11. Delta 01’s “plus/minus 1” analysis
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As shown in Figure 12, scatter plots present the assessment results for two dimensions at 
a time, in this case, transactional environment and contextual environment. Delta 03 stands 
out as having a more favorable result against the other Deltas in terms of its transactional 
conditions, showing that this SME is the best in this particular dimension. Deltas 03, 04, and 
05 received more favorable evaluations with respect to their contextual environment, high-
lighting that these SMEs present the most significant characteristics in this dimension. Due 
to the framework’s constructivist stance, the evaluations carried out allow for the identifica-
tion of which dimensions require improvement efforts. For example, Delta 04 still needs to 
improve in terms of its transactional environment even though this SME has one of the best 
performances regarding the contextual environment factor.
Radar charts, in turn, revealed which attributes should be improved for each SME ana-
lyzed. As the examples in Figure 13 show, Delta 01 clearly needs to improve its human capital, 
while Delta 04 should upgrade not only its products but also its other resources. Grillo et al. 
(2018, p. 711) assert that “this type of finding is an added value for the study since it [… seeks] 
to assist the selected SMEs to learn and thereby continuously improve through this evaluation 
process”. Basically, the results reflect the epistemological stance adopted, which allowed the 
proposed framework to be treated as a learning mechanism rather than as a tool used alone 
to provide optimum solutions. This meant that a fuller understanding of SME international-
ization capability could be achieved, thereby potentially offering support to decision makers 
in internationalization initiatives and processes.
Overall, the complementary analyses were extremely important as a way to go beyond a 
simple presentation of results and provide insights that support further reflection in future 
internationalization initiatives. Nonetheless, the idiosyncratic nature of the assessment mech-
anism created in our study should not be ignored. As discussed earlier, the results depend on 
the context and participants involved. This implies that proper adjustments need to be made 
before any extrapolation, generalization or implementation of the findings.














In the current economic and technological landscape, SMEs’ need for internationalization 
has intensified. As new technologies have emerged and globalization has spread, SMEs have 
faced increasing competition, which has forced them to look for external markets. Interna-
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tionalization processes, however, are expensive by nature, and SMEs typically have limited 
financial resources and poor internationalization skills, which often hamper their success in 
internationalization. In this context, new evaluation mechanisms are needed that can help 
SME decision makers make sound, informed decisions about internationalization issues. 
However, the studies carried out to date present limitations that restrict their application 
to real-life problems. Specifically, prior research show: (1) limitations on the methods used 
to identify evaluation criteria; (2) difficulties in the methods applied to calculate the trade-
offs of evaluation criteria; and (3) problems in analyses of the cause-and-effect relationships 
between criteria.
To address these limitations, the present study proposed using a combination of cogni-
tive mapping and the DEX method to evaluate SMEs’ internationalization capabilities. The 
model-building process was based on discussions and negotiations within a panel of SME 
entrepreneurs and CEOs, which allowed for the identification and articulation of the decision 
criteria included the evaluation framework created. The participants’ overall satisfaction with 
the results allowed our SME internationalization assessment system to be validated, which 
was further consolidated by “plus/minus 1” and dominance analyses.
The findings include which attributes are of greatest significance in the assessment sys-
tem. Internal factors (63%) are more important to SME capability for internationalization 
than external factors (37%) are. This result highlights that companies must consolidate and 
strengthen their internal resources before dealing with external factors, reinforcing a basic 
principle of resource-based theory. In addition, regarding internal factors, products are the 
organizational attribute with the highest weight (48%) – almost as much as the remaining in-
ternal attributes’ weights together. Based on this logic, products and their characteristics be-
come the most important factors to evaluate in terms of SME internationalization capability.
While the results are encouraging, the proposed framework is both process-oriented and 
constructivist, so the proposed system should be used as a learning mechanism rather than 
as a stand-alone tool to prescribe ideal solutions. One of the framework’s most important 
contributions could also be making subjectivity explicit and integrating it into quantita-
tive data. Although context- and participant-dependent, the present results can serve as a 
starting point for other researchers seeking to identify and articulate the determinants of 
SMEs’ internationalization capabilities, as well as a complementary component of ongoing 
and future studies. 
In terms of further research, this study’s findings could be reinforced by applying different 
MCDA techniques, which would facilitate the comparison of results. In addition, a well-fo-
cused evaluation system needs to be developed to assess SME internationalization capability 
in specific industries since each industry has specific characteristics that cause internation-
alization processes to be conducted differently. The resulting insights would strengthen the 
existing advances in the field of SME internationalization research.
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